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7.0 Structural Breadth 
 
The suggested solar water heating system provides energy savings by reducing the 
natural gas consumed at the building.  This equipment will be installed on the 
building’s flat roof and consequently there will have to be a structural analysis to 
ensure that the existing structure can handle the loads imposed by the additional 
equipment.    
 
The weight of each collector was conservatively estimated: 
 
 Collector Weight:    133 lb 
 Water in Collector:    230 lb 
 Heaviest Support Available:   781 lb                 
             Total Weight =1144 lb/collector 
 
 Table 7.1 – Conservative Collector Weight Estimate 
 
Area of each collector: 4 ft x 8ft = 32 ft2 
 
Pressure and Distributed Load Calculation: 
 
 Pressure: 

P = 1144 lb /35.4 ft2 
P = 36 lb/ft2 

  
 Distributed Load: 
 W = 36 lb/ft2 * 4 ft 
 W = 144 lb/ft  
 
 Table 7.2 – Pressure and Distributed Load Calculations 
 

 
    Figure 7.1 – Dead Load Imposed From Solar Collector and Support Structure  
 
For a typical 6 ft tributary area:  

Point Load Calculation: 
P = 143lb/ft * 6 ft  P = 858 pounds 
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The dead load of the joist used for the roof structure has a dead load of 21 pounds per 
linear foot (plf).   
 

 
 
Figure 7.2 – Joist Selection Used In Roof Design 
 
The superimposed dead load is 25 lb/ft2 which translates to 150 plf because of the 6 ft 
tributary area.  The total dead load for from the joist is 171 plf as calculated in below 
in Table 7.3.   
 
 Joist Dead Load:   21 plf 
 Superimposed Dead Load:   150 plf 
 Total Dead Load:           171 plf 
  
 Table 7.3 – Dead Load Calculation for Joist 
 
The maximum allowable total moment for the joist selected is 80.9 foot-kips.   
 

 
    Mmax = 55.7 foot-kips 
  
   Table 7.4 – Maximum Total Moment Applied on Joist from Equipment 
 
55.7 foot-kips < 80.9 foot-kips  The solar equipment can be safely installed on the 
roof.   
 
 
 




